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HYDOXDWH WKHLU XVH IRU SDUHQWDJH WHVWLQJ DQG SRSXODWLRQ
VWXGLHV 0HQGHOLDQ LQKHULWDQFH FRXOG EH GHPRQVWUDWHG
XVLQJNQRZQPRWKHURIIVSULQJSDLUV IURPRXU ODERUDWRU\
FXOWXUHDQLPDOV GDWDQRW VKRZQ ,QRUGHU WRVWXG\VH[
VSHFLILF OLQNDJHSDUHQWRIIVSULQJFRPSDULVRQVZLWKVXLW
DEOH YDULDELOLW\ KHWHUR]\JRXV JHQRW\SHV LQ WKH SDUHQWDO
JHQRW\SHDWERWKORFLZHUHDQDO\VHG7KH\DOORZHGFDO
FXODWLRQ RI WKH UHFRPELQDWLRQ IUDFWLRQ EHWZHHQ WKH WZR
ORFLVHSDUDWHO\ IRU WKHPDOHDQGIHPDOH OLQHIDWKHU
RIIVSULQJSDLUV IURPGLIIHUHQWVSHUPGRQRUVFRXOGEH












SOHWHO\ GLVVROYHG IROORZHG E\ KHDWLQJ WKH PL[WXUH WR
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FKLOOLQJWKHVDPSOHVRQLFH/ RI01D&OVROX
WLRQ ZDV DGGHG LQ RUGHU WR SUHFLSLWDWH SURWHLQV $IWHU
DGGLQJ  / RI &KORURIRUP,VRDP\ODOFRKRO 
VDPSOHVZHUHPL[HGDQGVKDNHQIRUPLQE\LQYHUWLQJ
WKHWXEHVFRQWLQXRXVO\$TXHRXVDQGRUJDQLFSKDVHVZHUH
VHSDUDWHG E\ FHQWULIXJLQJ DW J IRU  PLQ DW 57
)URP WKH DTXHRXV SKDVH  / RI HDFK VDPSOH ZHUH
WUDQVIHUUHGWRQHZWXEHV'1$ZDVSUHFLSLWDWHGE\DGGLQJ
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FHOOV EXWZLWK UHGXFHGYROXPHV+DWFKOLQJVZHUH WUDQV
IHUUHGWR(SSHQGRUIIWXEHVFRQWDLQLQJ/ RI5HDJHQW
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7DEOH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IURP WZR SRSXODWLRQV ZKLOH WKH WKUHH RWKHU ORFL FRXOG
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
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VRPH RIZKLFK DUH VWLOO LQWDFW 0$5,1(//, 	9$*1(77,
 6LQFH \RON FHOOV SURYLGH DQ H[FHOOHQW VRXUFH IRU
PDWHUQDO'1$ LW LV OLNHO\ WKDW KDWFKOLQJ'1$ VDPSOHV
FDQ FRQWDLQ VPDOO DPRXQWV RI PDWHUQDO '1$ H[WUDFWHG
IURP \RON FHOOV WKDW DUH RFFDVLRQDOO\ DPSOLILHG GXULQJ
3&57KLVZDV FRQFOXGHG IURP WKH DQDO\VLVRIRII
VSULQJ VDPSOHV IRUZKLFK WKHPDWHUQDO JHQRW\SHVZHUH
NQRZQDQGZKLFKKDGDQDGGLWLRQDOEDQGWKDWZDVPXFK
OHVVLQWHQVHE\DWOHDVWRQHRUGHURIPDJQLWXGHWKDQWKH
RWKHU RQH RU WZR EDQGV GHILQLQJ WKH JHQRW\SH 7KH
UHVSHFWLYH EDQGLQJ SDWWHUQV ZHUH FOHDUO\ GLIIHUHQW IURP
WKHRQHVREWDLQHGIURPWULSORLGLQGLYLGXDOVDQGWKHUHIRUH
GLG QRW LQGLFDWH WULSORLG\2XW RI  RIIVSULQJ VDPSOHV
ZLWKNQRZQPDWHUQDOJHQRW\SHVVXSSRUWHGWKHLQWHU
SUHWDWLRQ WKDW WKH DGGLWLRQDO ZHDN EDQGV
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ELPRGDOZLWKDVKRUWHUUDQJH65RIDOOH
OHVWRUHSHDWVORQJDQGDORQJHURQH
/5 FRPSULVLQJ DOOHOHV IURP  WR 
UHSHDWVLQOHQJWK8VXDOO\ZKHQWZRSHDNV
LQGLFDWH D KHWHUR]\JRXV JHQRW\SH WKH
SHDNUHSUHVHQWLQJWKHORQJHUDOOHOHDSSHDUV
OHVV LQWHQVH 7KLV ZDV DOVR WKH FDVH LQ
6S$77 ZKHQ WKH JHQRW\SH ZDV HLWKHU
FRPSRVHG RI WZR 65 RU WZR /5 DOOHOHV
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6S$77DERXWWR
 6S$77 VHHEHORZ DQG 6S$77 UHSHDW
XQLWV7DEOH6S$77VKRZHGDKLJKO\GLVFRQWLQXRXV
DOOHOH VL]H UDQJHZLWKH[WUHPHO\ ODUJHDOOHOH VL]HGLIIHU
HQFHV!ES/DUJHDOOHOHVL]HGLIIHUHQFHVZHUHDOVR
IRXQGDWORFXV6S$77$SDUWIURPWKHSXUH$77 UHSHDW
PRWLIV WKH UHSHDW UHJLRQ RI 6S$77 FRQWDLQV RWKHU
GHULYHG PRWLIV $&7 $777 DQG WKHUHIRUH DVVLJQLQJ
UHSHDW QXPEHUV DV DOOHOH ODEHOVZRXOG KDYH UHTXLUHG DQ
DUELWUDU\GHILQLWLRQRIZKDWLVFRQVLGHUHGWKHUHSHDWDUUD\
6HTXHQFLQJRI WKH VKRUW DOOHOHV VKRZHG WKDW WKH\ ODFNHG
DOPRVWWKHHQWLUHFRUHVHTXHQFHGDWDQRWVKRZQ
DPSOLILFDWLRQ&$//(1 HWDO6DPSOHVZLWKRQH
QXOO DQG RQH DPSOLILHG DOOHOH DSSHDU DV KRPR]\JRXV
JHQRW\SHV7KLV FDQ UHVXOW LQ VLJQLILFDQW KHWHUR]\JRWH
GHILFLHQF\ 1XOO DOOHOHV FDQ LPSDLU WKH XVH RI D
PLFURVDWHOOLWH ORFXV IRU SDWHUQLW\ ZKHQ WKH\ UHPDLQ
XQQRWLFHG,QSUDFWLFHWKHEHVWZD\WRGHWHFWQXOODOOH
OHVLVE\IROORZLQJLQKHULWDQFHRIWKHDOOHOHVLQNQRZQ
SDUHQWRIIVSULQJ FRPELQDWLRQV &$//(1 HW DO 
,QGLFDWLRQV IRU WKH SUHVHQFH RI QXOO DOOHOHV KDYH EHHQ
IRXQG DW 6S$77 1  ZKHUH D VLJQLILFDQW KHW
HUR]\JRWH GHILFLHQF\ ZDV REVHUYHG +REV +H[S  r   3 :LWKJHQRW\SHFRPSDULVRQV RI NQRZQ SDUHQWRIIVSULQJ SDLUV LW FRXOG EH
FRQILUPHGWKDWVRPHJHQRW\SHVWKDWDSSHDUDVKRPR]\
JRWHVEHFDXVHRQO\RQHDOOHOHLVVHHQPXVWKDYHDVHF
RQG DOOHOH WKDW LV QRW RU RQO\ SRRUO\ DPSOLILHG DQG
FDQQRWEHGHWHFWHG
/LQNDJH
3DUHQWRIIVSULQJ FRPSDULVRQV DVZHOO DV GLVHTXLOLE
ULXPDQDO\VHVRIILHOGVDPSOHVGLGQRWVKRZLQGLFDWLRQV
IRUOLQNDJHEHWZHHQSDLUVRIORFLH[FHSWIRU6S$77
6S$77 7KH ORFL DUH QRW VWULFWO\ OLQNHG EXW DOOHOLF
FRPELQDWLRQVIRUWKRVHORFLDPRQJWKHRIIVSULQJVKRZ
VLJQLILFDQW GHYLDWLRQV IURP WKH RQHV H[SHFWHG XQGHU
UDQGRPDVVRFLDWLRQ7KHWZRORFLWKHUHIRUHDSSHDUWREH
RQWKHVDPHFKURPRVRPH7KHUHZDVDVLJQLILFDQWGLI




TXHQFLHV RI FRXSOHG DQG UHFRPELQHG JHQRW\SHV
EHWZHHQPDOHDQG IHPDOHJDPHWHV 7DEOH:HHVWL
PDWHG WKH UHFRPELQDWLRQ IUDFWLRQ F6S$776S$77EHWZHHQ ORFL 6S$77 DQG 6S$77 :HLU 
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7KH
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6S$77 6S$77 DQG 6S$77 UHSUHVHQW VXLWDEOH
PDUNHUV IRU ERWK SDUHQWDJH DQDO\VLV DQG SRSXODWLRQ
JHQHWLF TXHVWLRQV &DUH KDV WR EH WDNHQ ZKHQ XVLQJ
6S$77 GXH WR QRQDPSOLI\LQJ RU XQGHWHFWDEOH DOOHOHV
:KHWKHU6S$77FDQEHDSSOLHGKDV WREHGHFLGHGIRU
HDFKVWXG\DQGSRSXODWLRQVHSDUDWHO\






,Q JHQHUDO WKH KLJK SRO\PRUSKLVP SUHVHQW LQ WKH
GLSORLG VH[XDO VWXG\ SRSXODWLRQV PDNHV WKH IRXU
PLFURVDWHOOLWHORFLLGHDOPDUNHUVIRULQGLYLGXDOLGHQWLILFD
WLRQ DQG LGHQWLILFDWLRQ RI SDUHQWV DQG RIIVSULQJ
,QGLYLGXDOV FROOHFWHG IURP WKH VDPH VXESRSXODWLRQ
VKRZHGVXIILFLHQWO\KLJKSRO\PRUSKLVPWRDOORZVXFFHVV
IXO SDUHQWDJH DVVLJQPHQW HYHQ ZKHQ VHYHUDO FDQGLGDWHV
IRUPDWHUQLW\ DQG SDWHUQLW\ ZHUH SUHVHQW 321*5$7= LQ
SUHS ,Q FRQWUDVW WR SUHYLRXVO\ VWXGLHG DOOR]\PHV
321*5$7= HW DO  WKH PLFURVDWHOOLWH ORFL FDQ EH
XVHG IRU VWXGLHV RI SRSXODWLRQ GLIIHUHQWLDWLRQ RQ D YHU\
VPDOO VFDOH )RU SRO\SORLG SDUWKHQRJHQHWLF SRSXODWLRQV
WKH\FDQSURYLGHDEHWWHUUHVROXWLRQRIWKHFORQDOVWUXFWXUH
XQSXEOLVKHGGDWDDQGWKH\FDQDOVREHH[WUHPHO\XVHIXO






LQ D YDULHW\ RI WD[D E\ VWXG\LQJ FKLDVPD IUHTXHQFLHV LQ
VSHUPDWRF\WHVDQGRRF\WHVUHYLHZLQ%857 HWDO
EXWDFURVVVSHFLHVQRFRQFOXVLYHUHODWLRQVKLSEHWZHHQVH[
DQG FKLDVPD IUHTXHQF\ FRXOG EH REVHUYHG %857 HW DO
$ KLJKHU FKLDVPD IUHTXHQF\ ZKLFK UHVXOWV LQ D
KLJKHUUHFRPELQDWLRQUDWH LQRRF\WHVFRPSDUHGWRVSHU
PDWRF\WHV ZDV DOVR REVHUYHG LQ WKH SODQDULDQ
'HQGURFRHOXP ODFWHXP -21(6 	 &52)7  7KH
KLJKHU UHFRPELQDWLRQ UDWH EHWZHHQ ORFL 6S$77 DQG
6S$77PD\LQGLFDWHWKHVDPHJHQHUDOWUHQGLQ6SRO\
FKURDDOWKRXJKGHWDLOHGUHFRPELQDWLRQVWXGLHVLQKXPDQV
UHYHDOHG WKDW WKH PDOHIHPDOH UHFRPELQDWLRQ UDWLR FDQ
YDU\ VLJQLILFDQWO\ RYHU VKRUW UHJLRQV 52%,1621 	
/$/$1'(  &HUWDLQ UHJLRQV ZLWK KLJKHU IHPDOH
7$%/(
)UHTXHQFLHVRIFRXSOHGDQGUHFRPELQHGWZRORFLKDSORW\SHVDW
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